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answer questions such as this, the National
Geographic Society (Washington, DC, USA)
and IBM (Armonk, NY, USA) created the
Genographic Project, a five-year research ini-
tiative that will trace the migratory history of
humans (www.nationalgeographic.com/
genographic/). Under the scientific supervi-
sion of population geneticist Spencer Wells,
the project will collect mtDNA and Y-DNA
data from more than 100,000 indigenous
people around the world and an equal
number from the general population.

...the study of the genetic
diversity of parasites and
pathogens will provide new
insights into human migration
patterns if the results are
integrated with other data...

Other attempts to reconstruct human
migrations try to piece together information
from additional sources. The Journey of
Mankind, for example, “a virtual global
journey of modern man over the last
160,000 years” presented by the Bradshaw
Foundation (Geneva, Switzerland), shows
the interaction of human migration and
climate (www.bradshawfoundation.com/
journey/). This model is based on the work
of Stephen Oppenheimer, a member of
Green College at Oxford University, UK,
and a fierce supporter of the so-called
‘one-source theory’—the hypothesis that
modern humans emerged from East Africa
in a single migratory wave.

It is quite likely that the study of the gen-
etic diversity of parasites and pathogens will
provide new insights into human migration
patterns if the results are integrated with other
data on our history and if the limitations of
this approach are carefully considered (see
sidebar). “I think you’ll need to look at every
microbe on a case-by-case basis,” Holmes
commented. In addition to answering the
question of where we come from and how
we got here, knowledge of the evolution and
diversity of pathogens might also help us to
understand how virulence emerged and
varies between different viral, fungal and
bacterial strains. Given that diseases have
always been closely linked with human
movements and evolution, this research
might open up new opportunities to develop
therapies and preventive strategies against
many infectious diseases that afflict specific
human populations.
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A question of faith

Exploiting the placebo effect depends on both the susceptibility
of the patient to suggestion and the ability of the doctor to instil trust

generally had a rather ambivalent atti-

tude towards the relationship between
mind and healing, the placebo effect has
had a long—and often troubled—relation-
ship with conventional medicine. One of
the first to describe the power of ineffec-
tive medicine was the French philosopher
and essayist Michel de Montaigne, who
wrote in 1572 “there are men on whom
the mere sight of medicine is operative.” In
fact, in those days, nearly all medicines
relied on either some form of placebo
effect, or the natural ability of the patients
to recover from an illness whether they
were treated or not.

Despite being so well-known, it was not
until the mid-twentieth century that clinical
medicine took notice of the placebo effect.
The term itself is often attributed—mistakenly
—to the American pharmacologist and
anaesthetist Henry Beecher, who had
observed how the psychological state of men
wounded in the Second World War seemed
to influence their perception of pain. In 1955,

I n the same way that physicians have
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Beecher wrote, “three-quarters of badly
wounded men, although they have received
no morphine for hours [...] have so little pain
that they do not want pain relief medication,
even though the questions raised remind
them that such is available for the asking”
(Beecher, 1955). In fact, the term had been
used more than three decades earlier in The
Lancet (Graves, 1920).

Beecher’s observations eventually led
him to insist that clinical trials of new drugs
could only yield reliable results if conducted
in a double-blind fashion—that is, with a
control group who were given a placebo
without the knowledge of either the patients
or the clinicians who administered the drug.
Since then, there has been a tendency to
regard the placebo effect as background
‘noise’ that must be subtracted from the
results of a trial, rather than as a positive
effect that could be exploited clinically.

In general practice, however, doctors
widely prescribe placebos and are quite
happy to acknowledge this anonymously.
In 2004, a study of 89 Israeli physicians found
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that 60% had used placebos, most commonly
to deflect requests for unsuitable medications
or in the hope of alleviating undiagnosed
but clearly mild conditions (Nitzan
& Lichtenberg, 2004). Of those using the pla-
cebo, 68% told the patient that he or she was
receiving real medicine, and 17% said noth-
ing at all. The remainder either identified the
placebo as such (4%) or told the patient that
he or she was receiving a non-specific medi-
cine (11%). This raises the ethical dilemma of
whether it is appropriate to lie to patients—
either tacitly or explicitly—about the nature
of their treatment. It seems that for the pla-
cebo effect to work, patients need to believe
in the treatment. However, their relationship
with the doctor is also critical—if patients
have faith in the doctor, then even knowingly
taking a placebo could be effective.

iven mounting evidence that the
G placebo effect works for some con-

ditions—notably chronic pain and
inflammation—researchers and funding
agencies are seeking to unravel the mecha-
nisms behind the phenomenon to deter-
mine how best to exploit it clinically. The US
National Institutes of Health (Bethesda, MD,
USA), for example, has made it a priority to
identify placebo effects and how they work.

... there has been a tendency to
regard the placebo effect as
background ‘noise’ that must be
subtracted from the results of a
trial, rather than as a positive
effect that could be exploited
clinically

The first step in investigating the placebo
effect was to document physiological mani-
festations rather than to accumulate subjec-
tive reports of patients ‘feeling better’. The
most convincing evidence so far comes from
the treatment of pain, in which the use of
placebos has been found to stimulate the
release of endogenous opiates—the body’s
natural painkillers (Zubieta et al, 2005).
However, this discovery did not prove a
causal link between placebo, opiate release
and pain relief; it was still possible that the
placebo could operate in another way, per-
haps by conditioning the patient to report a
reduction in pain.

The first evidence that a placebo induces
a neurobiological effect was found in 1978
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when US scientists showed that analgesia,
the pain-relieving effect of the placebo,
could be blocked by the opioid antagonist
naloxone (Levine et al, 1978). The next ques-
tion was whether a placebo could trigger
other biochemical reactions. In the case of
pain relief, Martina Amanzio and Fabrizio
Benedetti at the University of Turin, lItaly,
found that a placebo could also reduce pain
through non-opioid mechanisms, which
could not be blocked by naloxone (Amanzio
& Benedetti, 1999). Benedetti and col-
leagues have also shown that negative
placebo effects, so-called nocebo effects,
can cause pain (Benedetti et al, 2006). In
addition, placebos have been shown to
induce clinical effects against depression
through the release of serotonin, against
inflammation through the release of cortisol
and against Parkinson disease through the
release of dopamine (de la Fuente-
Fernandez et al, 2002). Benedetti and col-
leagues have also shown that placebos can
induce changes in single neurons in the
basal ganglia, which stimulate the release of
dopamine and thus relieve symptoms of
Parkinson disease (Benedetti et al, 2004).

This begs the question of how to exploit
the placebo effect therapeutically. The diffi-
culty is that it is a fickle effect that depends
both on the susceptibility of the patient to
suggestion and the ability of the doctor to
instil belief. Related research into the role of
meditation or biofeedback—the attempt to
gain conscious control over bodily functions
such as heart rate, temperature or blood
pressure—sheds light on how patients can
induce recovery directly. There is evidence
that the practice of meditation can reduce
heart rate and body temperature, and allevi-
ate stress. For example, sepsis expert Kevin
Tracey at Boston University (MA, USA) is
investigating whether biofeedback can bring
relief from chronic inflammatory conditions
such as Crohn’s disease and rheumatoid
arthritis. Tracey is trying to exploit his dis-
covery of the inflammatory reflex, whereby
the brain senses local inflammation through
the vagus nerve, which connects directly
with immune cells throughout the body. The
brain is able to dampen the immune
response by sending messages through the
vagus nerve, which blocks the release of
pro-inflammatory factors. The failure to con-
strain this response can lead to chronic
inflammatory conditions.

Tracey believes that people can be trained
to mitigate the inflammatory response by
using biofeedback and is now studying how

analysis

this can be measured. But he believes that, in
the long term, drugs that target the relevant
receptors hold greater promise to treat
chronic inflammation. The inflammatory
reflex seems to operate primarily through
nicotinic acetylcholine receptors on tissue
macrophages, which are involved in both
chronic and acute inflammation, and several
groups are now searching for possible drug
candidates. “We have shown that you can
use muscarinic agonists to increase vagus
nerve activity in the periphery, or peripherally
acting nicotinic agonists to decrease
cytokines in the periphery,” said Tracey, refer-
ring to recent work (Pavlov & Tracey, 2006).
“These are the two most likely options for
fast-track development to activate this
pathway with drugs.”

he placebo effect also manipulates
Tinflammation through the endocrine

system, in particular through the
release of cortisol by the adrenal glands. This
has an important role as it dampens the
immune response, raises blood glucose lev-
els and relieves pain by increasing produc-
tion of endorphins and enkephalins (Sher,
2004). Cortisol can be regarded as the long-
term version of adrenaline, which only per-
sists in the blood for a few minutes as a
response to an immediate threat—the ‘fight
or flight’ mechanism. Cortisol is metabolized
much more slowly and seems to regulate
physical activity over a longer time scale,
with elevated levels around the time of
awakening, for example. It is released in
response to what could be called strategic
stress, such as an impending exam, rather
than immediate danger.

It seems that for the placebo effect
to work, the patient needs to
believe in the treatment

The first evidence that a placebo can stim-
ulate cortisol production came by accident
more than two decades ago in a study
designed to assess the correct dose of ultra-
sound radiation to relieve pain during dental
surgery (Hashish et al, 1986). The finding—
which surprised researchers at the time—was
that ultrasound was just a placebo and had
no direct therapeutic benefit; however,
inflammation was reduced in association
with elevated cortisol levels in the region of
the tooth. Since then, various experiments
and trials have linked the placebo effect with
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The placebo effectis ... intended
to avoid investing too many
resources in an immune response
to a relatively minor infection
such as the common cold

cortisol production in other contexts, such as
in reducing post-operative swelling.

However, cortisol itself can cause prob-
lems as well as solve them. Under stress, the
body increases cortisol production, which
suppresses all aspects of the immune sys-
tem, not just inflammation. This can lower
resistance to disease and it is possible that
relaxation techniques can aid recovery from
some infectious illnesses by reducing stress
and, at the same time, dampening sympa-
thetic nervous system activity, in turn lower-
ing cortisol production and taking the
brakes off the immune system. It might be
that the placebo effect and relaxation tech-
niques can help to mediate the production
of cortisol.

ut if the placebo effect is so benefi-
Bcial, why do we not invoke it auto-

matically, rather than waiting for an
inert pill or a doctor who we trust?
According to one of the leading placebo
theorists, psychologist Nicholas Humphrey
at Cambridge University, UK, the answer
could come from research into its evolu-
tionary significance. He argues that humans
have evolved a highly sophisticated health
management system designed to control
the expenditure of critical resources in
order to maximize survival chances. The
placebo effect is merely an emergent prop-
erty of that system, intended to avoid invest-
ing too many resources in an immune
response to a relatively minor infection
such as the common cold. “If somebody
has a bacterial illness, then next week
comes across another, they would have no
resources left if they had thrown everything
at the first one,” Humphrey explained.

In a similar manner, pain evolved to
restrict unnecessary activity and to encour-
age rest. The placebo effect would then over-
come these constraints either when activity
becomes necessary or when the associated
risk is small—in effect it gives the immune
system permission to release the brakes from
the body’s activities. Seen this way, the
placebo effect reverses the antiquated
response of the health management system,
because the risks against which it provides
insurance no longer exist. There is also

another possibility, although not supported
by Humphrey, that feeling ill might itself
have an evolutionary function. This would
explain why the placebo effect sometimes
dampens, rather than stimulates, the
immune system—for example, by releasing
cortisol into the blood stream. To conserve
resources, it might in fact elevate some
aspects of the immune response.

The main problem is that the
placebo effect operates in different
ways, with large individual and
cultural variations

Benedetti speculates that health manage-
ment began to evolve in a social context
among the leading non-human primates.
“This endogenous healthcare system is acti-
vated by social contacts with your own
social group with the obvious evolutionary
advantage that you can recover from a dis-
ease and/or improve your quality of life if,
and only if, you trust your social group or a
single member of the group,” he said. “In
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non-human primates, like chimpanzees,
some members of the social group show
altruistic behaviours, whereby they take care
of sick group-mates.” In modern human
society, this trusted group member might be
a doctor, whereas in ancient societies it was
the shaman. “These altruistic chimpanzees
represent the early evolution of shamans and
modern doctors,” Benedetti added.

This behaviour would have been carried
forward by natural selection operating at
both an individual and a group level.
Individuals who trust a member of the
social group, be it a chimpanzee, Homo
erectus or Homo sapiens, are better placed
than those who do not. At the same time,
groups that have an individual in whom
other members successfully invest their
trust are more likely to survive and prosper.
Thus, the role of endogenous healthcare
management seems to be to identify when
to override natural caution through a com-
bination of risk assessment and reassurance
by a trusted group member. The question in
medical practice is how to exploit this and
reinforce clinical or surgical therapies by
reassuring the patient.
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The main problem is that the placebo
effect operates in different ways, with large
individual and cultural variations. The most
important distinction is between placebos
that exploit the patient’s expectation of suc-
cess and those that operate through condi-
tioning, because success will often depend
on selecting the one most appropriate for
the condition. “We showed that placebo
effects are mediated by expectations when
conscious physiological functions, like
pain and motor performance, are involved,
whereas they are mediated by conditioning
when unconscious physiological processes,
such as hormone secretion, come into
play,” said Benedetti.

Benedetti’s study included sufferers of
Parkinson disease and healthy volunteers
who were told that a drug—actually a
placebo comprising saline solution—
would deliver pain relief and increase the
production of growth hormone while
inhibiting cortisol secretion. The verbal
suggestion worked for pain relief but not
for hormone secretion. However, the
patients were then conditioned by replac-
ing the placebo with sumatriptan, a drug
that stimulates growth hormone while
inhibiting cortisol. When this was later
replaced by the placebo, the same pattern
of growth hormone stimulation and corti-
sol inhibition was observed, suggesting
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that pre-conditioning—but not sugges-
tion—creates the right environment for
placebos to influence hormone secretion.
In the case of pain relief, where the patient
can observe the effect, the opposite was
true (Benedetti et al, 2003).

It is not yet clear how this knowledge of
the cause and metabolic consequences of
the placebo effect could be exploited clini-
cally to benefit patients. In the end, it might
just be a matter of common sense: perhaps
the greatest impact in medical practice will
not be in misleading patients with the pre-
scription of inert pills, but through greater
transparency, with doctors only administer-
ing treatment in which they have sufficient
confidence. This, in itself, might generate a
placebo effect.
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